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2 HEN the gebe plan was con- 

firmed by experiments, I thought 
it my duty to make it public as foon as 
palſible; not only in hopes of its meeting. 
with @ favourable reception, but when put 
11 fraflice, that it might prove 7 advan 


tage 10 fociety. 


But however eligible the plan may appear . 
to the diſcerning judicious, yet a working 
model may be neceſſary to remove every 
arifing doubt, and prove ts fuperior utility 
by abſolute facts. The expences would be 
very imconfiderable in compari jfon to the 
many advantages; but ſubmitting this pro- 
poſal to mature confideration, I have only 
to add, that I ſhall ever be ready to put 
i in execution, and to give an exact deli- 
neation. of every part of the whole engine 
in irue proportion, with requifite remarks 


a 


7 Es AAA r 


EP 
on the operation; of which this is only e 
ered as a ſeelch, to convey a general idea 
of the improvement. And to make this en- 
gine more complete, I have a plan of a 
new confirufied pump to offer, which will 
have fingular advantages over every kind 
of, pump I know of, for Lalling Ge 


Areams of water, 


To conclude, I am happy in the re- 


Jeftion of having many improvements and 


original inventions of great importance - to 
fociety, and which 1 ſhall always be ready | 
zo diſcloſe to the world, before I leave it; 
having no ambition beyond that of ren. 
dering my |, iſe, by every opportunity in my 

+ » uſeful to mankind. 


N. D. FALCK, 


| E % Letters addreſſed for Dr. Falck, to the care 


; of Mr. B. Law in Ave Maria Lane, wilt 
1 fey come to — and be duly attended to. | 
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8 'OF THE e bile. + 
ict AND MECHANISM 
: OF THE I N . 


IMPROVED STEAM-ENGINE, 
BY N, 8 FALCE, * * 


rok enterpontheddſerip 
n 
advantages of this improved en - 
| gins abowe thaſ cw i commas. uk 
in? 44 
eee eee 19) ee N | 
J. This ane en een 2h da 7 
ble the quantity of water that can be 
raiſed by any other common engine af 
the ſame dimenſions, in an equal ſpace 


of time, er 
of fuel 
i. 7 
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II. The movement of this engine will 


always be uniform, acting continually 


with the ſame degree of force; and | 
as the mechaniſm is more compact, 


and the parts ſtronger, it will neither 
be ſo ſubject to be out of repair from 


attrition, nor liable to accidents, as 


„% + * 


tion ale, 


III. The improvement can be adapted to 


the Steam Engines now in uſe ; by 


-which (without apy conſiderable ex- 


pence). thoſe engines, with the ſame 
quantity of fuel, may be rendered 
capable of - raifing more than double 
the quantity of water in the ſame 
yu of time wy ew do. 


W. The 5 of 8 Ln 
Steam -· Engine may be adapted to 


many other purpoſes beſides raifing of 


Pater j as it may be applied to forge, 


2 E - ſtamp, 
48 


4 
_ ſtamp, flat, grind, and to- many 
other powerful operations, and Cath 
_ + be erected with advantage where nei- 
ther wind nor water - mills are prati- 


But in * 5 to coneeive che Aran 
tages ariſing from the improvement of 
this engine, it is requiſite that the me- 
chaniſm of thoſe now in ule, and the 
improvements offered by others, ſhould 
previouſly be underſtood : but firſt it may 
not be immmerr $0 enquize eg the 
— 

„ tt b nay 


The 1 Amber of this ela 
vention of raiſing of water. by ſteam, 
was indiſputably that noble and ever me- 
chorable genius the Marquis of Worceſter, 
who publiſhed his thoughts on that ſubs | 
je& in his Century of Inventions in the 
year r time after- 
"2 mops bs A 2 1 | - wards 
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wards vigoroully proſecuted by Mr. Sa- 


very *; and at the very time Mr. Savery 
was employed to complete his engine, 

Dr. Papinus + of Marburg, and Mon. 
Amontons of Paris, were engaged to the 
ſame purpoſe; each claiming the origina- 


ity of the invention, though poſſibly all 


were equally- indebted to the aboverneh- 
tioned ſmall though valuable book of the 


| Marquis. On Lorhpatiſon however it ap- 
| peared, that Mr. Savery had rendered his 


engine much more complete than that of 
Dr. Papinus; but Monſ. Amontons died 
before he had the ſatisfaction of com- 
pleting his engine, which he termed a 
fire-mill, as its firſt movement was pro- 
— to be a wheel, to ee by are: 


1* 


* nite W ee dere 


find of enen en e, 


tent to ſecure the invention to himſelf, - 


* + This item publite] Ain ben in _ 


| year 3707, intitled, Ars nova ad aquam ignis admini- 


culo efficaciſlime elevandam. 
ar 


OS tb 
or {team *. Mr. Sayery obtained a Patent 
from Parliament for, hig uber for the 
EP twenty · one Fa n "oor noted 


This ei eng gs N 8 a Eo E ä 
tion being 95 firſt of its kind, conſiſted 


firſt, of * irony boden, forcing the ſlam 
n kg 


ſel, having s MIRUNICSL 
of a pipe fd ee 


ſel aſcended another pipe. to the, 
the water was n When the veſſel 
cock in the ſteam. pipe was turned to pre- 
vent a farther adrniſſion of team, 
cold water to be injected. into the Regs = 
by which, from the refrigeration and 

1 the ſeams, a vacuum en- 
; and the water beneath being prefied = 


| * This fire · mill haps was Upon "NG ſanse pris 
ap tha of Nr ve pens 
1 by 
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BY 

by the atmoſphere, was forced itito the 
Cylinder to occupy the ſpace which juſt 
before was ſteam. When the cylinder 
was filled with water, the ſteam was, again 
admitted, arid the water, ſince it Was pre- 
vented a returii by the valve in the pipe, 
was forced by the aſcending pipe to its 
required height, and prevented from re- 
turning by a valve till the veſſel was full 
of ſteam; when again the ſteam cock was 
turned, cold water injected, and à new 
operation repeated. 5 


th 


Ingenious as this engine * yet it 
laboured under many inconveniencies in 
practice, which greatly limited its power. 
For in the firſt place, it was found very 
difficult to make a boiler of any magni- 
tude ſtrong eriough to refiſt ſo violent a 
ſteam as the engine required, to force the 
water out of the cylinder to the proper 
height ; and ſecondly, the ſteam cylinder 
could not exceed thirty feet from the level 
of the water that was to be raiſed, as 

a thirty- 


MEN 


thirty-three feet is the extent. of” 3 co- 
lumn of water to cqunterpoiſe the at- 
moſphere. Mr,  Newcomen _ therefore 
Nept in before the Patent was- expired ; 
and in the year-1705 erected his firſt en- 
gine, in which all the former inconveni- 
ences were not only remedied, but it was 
coniſtrufted on a plan quite different; 
hich hitherto has remained in common 
practice. It is this laſt kind of engine, | 
on which the improvement is here pro- 
poſed to be made; I ſhall therefore de- 
ſcribe it as far as relates to the prinaples 
of the o ion. | 


yy" a gs paler a 46 
Sn che [Gary Newcomen's Levery 


Steam or Fire-Engine, conſiſts firſt,” of a 
large boiler, filled about one-third with 


water, to leave ſufficient room for the 
ſteam, . which is not forced into a greater 
ſtrength than the common atmaſphere: 
and to keep it continually to this degree 
of ſtrength, the boiler is proyided with 3 | 

Wl = 


18 1 
Pipe, in which is a tlack; called a puppit 


clack, loaded in proportion - to ſiyd pounds ; 
per ſquare inch, through which the ſteam 
is let to ruſh when it exceeds eee AY 
Having the time of 0 N 


2dly, On the . of this boiler-i 18 
fixed a hollow ſtrong cylinder, of a true 


round bore, and ſmooth ſurface within; 


and as on that part the -powet of the en- 
ine depends, it is firmly ſecured; to the 


building by ſtrong b to nn it 


imtnovable. - | 1 Scl 


cies kh 

20 In this cylinder is a piſton, 
firted exaQtly to the bore: perfectly air- 
tight,” but of a ſmall depth, in order 
that it c move eaſily up * doum. 


an In PREY of * . 
ſteam valve, which alternately admits the 
ſteam into the cylinder, and confines it 
again to the boiler; and as on that valve 


$ 0 operation principally depends, it is 


termed 


Len. J 
zermed the regulator; amd by. the mecha- 
miſm of the engine, is opened and ſhut 
in the preciſe time of the piſton's al- 


cendmg and deſcending to ies proper 
Pt Gon 


WY "The cylinder 0 pipe by 
which cold water is injected when it is 
full of Ream, and the piſton is rated up 
to the top; by which the ſpace occupied 
by the ſteam is rendered a vacuum, into 
which the piſtog is forced down by the 
atmoſphere. It has an educting pipe, 
through which the injected water and the 
condenſed ſteam are emitted ; and thirdly 
a valve, called the ſniſt, through Which 
the ſuperfluous air is let out when the - 


r | 3.4240 at 


\ «4 
\. 


belly, The 126 has eue . 
arched at each end, moving in the ritidille 


on an axis or fulcrum. To the vne\end © 


of this lever is fuſpended the piſton of 
= B 1 the 


\ | 
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the ſteam cylinder, and to the other end 
the rod which moves the buckets of the 


pump; ſo that the ſteam-piſton'/ and 
pump-hbucket keep continually in an op- 
poſite alternate aſcending and deſcending 
motion. But in order to draw up the 
piſton in the cylinder (to effect which 
the ſteam is not ſufficient) and to preſs 
down the bucket in the pump, a conſi- 
derable weight is added to the pump rods, 
which frequently amounts to near half 
of the power of the engine, 


7thly, To the lever is affixed mecha- 
niſm, which, as it moves up and down, 
cauſes the regulator to open and ſhut" al- 
ternately, At a very ſmall interval a 
cock opens alſo, by which cold water is 
injected into the cylinder, and this too 
ſhuts alternately, that is, when the piſton 


3s at the top of the cylinder (or nearly 


fa); and at the ſame time the regulator 
is ſhut, the cock of the cold water opens, 
' ; Y . * 4 and * 


| [ 1. Þ 

and cold water is injected into the r 
all the time the piſton is forced down:; 
but when” near the bottom, the mecha- 
niſm ſhuts again the injecting cock, and 
immediately the regulator opens for a freſtr 
admiſſion of the ſtean. 


Theſe principal parts being under- 
ſtood, the engine. performs the "PO 
thus: als £11 


” The fiearn of the boiling water being 
by the opening of the regulator admitted 
into the cylinder, the piſton is lifted 
up by the lever by means of the over- 
balancing weight added on the other end | 

of the lever; when the piſton is neatly ar- 
rived at the top, and the cylinder is full of 
ſteam, the regulator ſhuts immediately, \ 
the cold water cock opens, and cold water 
is injected, which condenſes and refti- 
gerates the ſteam, ſo that the whole ſpace 
becomes nearly a vacuum, and the piſton 
ms is 


2 1 Rr one am —— — 
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1 12 I 
is. forced. down into this vacuum by the 
atmoſphere, with a force equal to ſeven. 


or eight pounds for every ſquare; inch of 
the area of the piſton, which by means 


of the lever pulls up the bucket, 2 
pump and raiſes the water. 


When the piſton is forced dawn to the 
bottom of the cylinder by the prefiing 
atmoſphere, the cock by which the cold 
water was injected is ſhut; the regulator. 
ſor admiſſion of the ſteam opens ; by the 
ſudden force of which, the air injected by 
the cold water ts forced through the ſnift, 
the water through the eduction pipe, and 
the piſton is again admitted to riſe; 


| which, when arrived to the top. of the 


cylinder, the regulator ſhuts, cald, water 
is injected, and another powerful ſtroke 


- enſues, which is repeated about, nine or 


ten times in 2 minute. 


4 Such 


_ 7. 
Such is the con ſtruction of My; Ner- 
comen's Lever-Steam-Engine,” Wik Ri- 
therto for theſe ſeventy years has remained 
in common. uſe, without any conſicerable 
improvemeru; till of late Mr. Watt, en- 
gineer, has obtained a Patent from Par- 
liament for an improvement, whereby he 
purpoſes to inereaſe the power at: each 
ſtroke. of che engine by the following 
method, in Mr. Watt's own Words: 
« The cylinder or ſtearn-veſſal of this 
« engine is ſhut at bottom and: oper; at- | 
top, as utual, and is included in a caſo 
of wood, or metal covered; with mate- 
* rials which tranſmit heat flowly. This 
« caſe is at a little diſtance from the e- 
& linder, and 1s ſhut at both ends; the 
4 cover has a hole in it through, which 
«« the. piſton. rod ſlides, and the bottom. 
10 has another by which the ſteam from. 
the boiler bas. always free entrance 
into this caſe, or outer. cylinder, and 
by the intexſtice between the two cy= 
TO linderg | 


4 and water. | 


L ts. T 
4% linders has acceſs to 1 e en of 
66 "a Ren 


* * 1 
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40 To ch bottoin of the inner cylinder 


α opened and ſhut when neceſſary, and 
1 forms a paſſage to another veſſel called 


„ condenſer, made of thin metal. 


This veſſel is immerſed in cold water, 


„ and is contrived in ſuch a manner as 
to expole a very greatſurface externally 


«to: the water, and internally to the 
4 ſteam: | It is alſo made air-tight, and 


4 has pumps wrought by the engine, 


6 which keep it g exhauſted of air 


2 


6 Boch the cylinders being filled with 
* ſteam, the paſſage is opened from the 
inner one to the condenſer into which 
ce the ſteam ruſhes with violence by its 
CY elaſticity, becauſe that veſſel is ex- 
. hauſted ; but it no- ſooner enters. it, 
6 4007 46 than 


16 J. 
than wy into contact with the 
cold matter of the condenſet, it is re- 
duced to water, and the vacuum ſtill 


remaining, the ſteam continues to Tuſh 
in until the inner cylinder below, the 


piſton is left empty. The ſteam 
which is above the piſtol. ceaſing to 
be counteracted by that which was 
below it, acts upon the piſton, and 
forces it to deſcend to the bottom of 


the cylinder, and fo raiſes the bucket 
of the pymp by means of the lever. 2 


The paflage between the inner cylin- 
der and the condenſer is then ſhut, 


and another paſſage. is. opened, which 


permits the ſteam to paſs from the 
outer cylinder, or from the boiler into 


the inner cylinder under the piſton, 0 | 
and then' the ſuperior weight of the 


bucket and pump rods pulls down the 


„ cduter end of the lever or great beam, ; 
i and raiſes, the piſton, which is ſuſ- 
„ pended 


L 16 J 
nne the f 
„ beam. | l 2 


„ The advantages that accrue” From 
e this conſtruction are, firſt, that the 
ve * cylinder being furrounded with the 

* fteam from the boiler, is kept always 
« uniformly as hot as the ſteam 16elf, 
« and is therefore incapable of deſtroying 

any part of the ſteam which ſhould fill 


it, as the common engines do. Se- 


condly, the condenſer being kept al- 

ways as cold as water can be procured, 

and colder than the point at which it 
4% boils in vacuo, the ſteam is porfectly 
condenſed, and does not oppoſe the 
A deſecent of the piſton, which is there- 
44 Fore forced down by the full power of 
. the ſteam from the boiler, which is 
* ſomewhat greater than that of = at- 
* moſphere, | 


4 
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te 
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« In the common fire engines, when. 
they are loaded to-ſeven pounds 12 


the inch, and are of a middle ſize 


the quantity of ſteam which. is con- 
denſed in reſtoring to the cylinder the 
heat which it had been deprived, of by 


& the former injection of cold water, is 


T 
t 
10 
40 
10 


8. - 


about one full of the cylinder, be- 
ſides what really i it required to fill that 
veſſel; ſo that twice the full of the 
cylinder is employed to make it raiſe 


a column of water equal to ſeven 


pounds for each ſquare | inch of the 


1 piſton: or, to, take it more ſimply, a , 


ic 
44 
10 
66 
40 


cubic foot of ſteam raiſes a cubic * 
of water about eight feet high, be- 
lacey overcoming the friftion of the 


engine, and the reſiftance of the witer 


to motion. n 1 


| 


" * che 3 engine, about one 


full and 4 fqurth of. the eylinder is re- 
6 quired to fill it, becauſe the ſteam is 


C © one- 


« 
66 
T: 
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one-fourth more denſe than in the 
common engine. This engine raiſes 


a load equal to twelve pounds and a 
half upon the ſquare inch of the piſ- 
ton, and each cubic foot of ſteam of 


the denſity of the atmoſphere raiſes 


© one Cubic foot of water twenty-two 


feet high. —Theſe are facts (ſays he) 
proved by the actual performance of 
this engine, and that of the very beſt 


of many common engines which have 


been accurately examined; moſt of 
the common engines do not raiſe a 


foot of water fix feet high by a foot | 
of ſteam.” 


But though eyer ready to pay the re- 


ſpect due to every ingenious man, I muſt 
beg leave to differ from Mr. Watt as to 
the many advantages he promiſes from 
his invention; being very apprehenſive, 
that when really put into execution, it will 
prove perhaps inferior to the old method 


he. 


1 
he. has with ſo much labor and expence 
a to amend. 3 


| "th the. ft x hg the improvement 
muſt be exceedingly complicated and ex- 
0 peuſiye; and, what is worſe, very ſub- 
ject to be out of repair. Admit this 
however not to be an object, 1 am till 
of opinion that Mr. Watt is greatly miſ- 
taken, in ſuppoſing that the preſſure of 
the ſteam on the piſton will be ſo much 
greater than the common atmaſphere, 
and that the vacuum produced by his 


condenſer will be more perfect, than that 
produced by the injection of cold water 


into the e. 


But appel the latter fhould be ts, 


the exhauſting of the condenſer muſt uns | 


doubtedly greatly diminiſh the force of 


the engine; and however he may flatter 


himſelf that he has diſcovered more pro- 
perties of air or ſteam than his prede- 
Ge. 2 ceflors, 


4 


— _ 
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ceſſors, if he will advert candidly to ex. 
periments of that kind he will moſt cer 
tainly find, that the ſudden refrigeration 
of cold water admitted into the ſick, a 


will make a much more perfect tempo. 
rary vacuum than one produced by ex- 


| hauſting, where the cylinder retains the 


ſame degree of heat. There are many 
other objections to this eomplicated addi 
tion which I could mention, from which 
J fear that the i invention, if put in execu- | 
tion, will be far from continuing in 


practice, or produce, during its oontinu- 


ance, any advantage to the owners of 


engines, or even to the inventor. But 
as Mr. W att has not in his propoſal 
given the plan at large, and as 1 have 


not been an eye· witneſs of the operation 
of his experiments, I can judge only 


from his own words; and at the fame 


time I ſhall be very happy to be con- 


vinced to the N e by ocular demon- 


ftration. 
5 S pe — CC The 
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+ The ſecond ſpecies of the iapraved 


engines (of Mr. Watt) is 3 machine 
wick produces a circulating or cota 
tiye motion by the immediate action 
of ſteam; it conſiſts of a wheel placed 
vertically, which has a hollow, channel . 


wund its circumference as if a tube 
were bent into a circle, and its two 


ends joined together; in this channel 
are placed three valves, made ſo ag to 


permit any body to go round the chan- 


nel in one direction ouly, but { as to 


PR. even the paſlage of ſleam in 2 


the contrary direction. There is alf 
a weight fitted to this channel, fo as to 


be ſteam⸗ ti ght, but capable of moving 


eafily in it, and of paſling through 
the valves when they are open; the 
axis of the wheel i is perforated longi- 
tudinally by three holes, which com- 
municate with three diviſions of the 4 


channel, by ; many pipes which enter 


the near the back of the 
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valyes, By means of a hole in a fixed 


piece of metal, which is accurately 


fitted to the end of the axis, it is con- 
trived that one of theſe pipes ſhall re- 
ceive ſteam from the boiler, while 
another pipe diſcharges the ſteam into 
the condenſer after it has done its of- 
fice, through another hole which is in 
the ſame fixed piece of metal; ſo that 
as the holes in the end of the axis, 
by the motion of the wheel, come op- 
poſite to one or other of the two holes 
in the fixed piece of metal, they re- 
ceive or diſcharge ſteam accordingly. 


When the wheel is at reſt, - the 
weight naturally remains at the loweſt 
part of it; but when the ſteam is ad- 
mitted, it acts equally upon the 
weight and the valve, and forces them 
aſunder; the weight is conſequently 
raiſed towards the oppoſite fide of the 


wheel from the valve, until its gra- 


66 vity, 


vity, acting upon the valve through 


ſtatioary, and the valve recedes from 
it; and conſequently the wheel, to 


1 


the medium of the ſteam, becomes 


greater than the reſiſtance or load the 
* wheel has to overcome. As ſoon ds 


that is the caſe the weight becomes 


which the valve is attached, begins to 
turn round in the contrary direction 


to that in which the weight had been 


raiſed; when a pipe paſſes the upper 
diameter of the wheel, it diſcharges 
the ſteam contained in the chamber to 
which it belongs, and another valve 
having then paſſed the weight, the 


ſteam acts upon it as it had done upon 


the other, and keeps up an uniform 
motion in the whe. | 


| 


« The ran of this N 


<6 


conſtruction are evident. It. gives the. 

means of producing rotative/ motions = 

e and by the 
66 equality | 
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, equality of its velocity is better 
' 4 adapted to many purpoſes than thoſe 
„ engines, which have a reciprocating; 
«* or alternate motion. In point of the 
% power gained from a given quantity of 
« ſteam, it has all the advantages of the 
I reciprocating, ſpecies; as the ſteam- 
4 veſſel is kept uniformly hot, and the 
% ſteam 1s condenſed in a diſtinct veſſel 
in the ſame manner as in the other.” 


Here is moſt indiſputably a very great 
invention, and much merit is to be ac- 
knowledged in the author. But the dif- 
ficulty of the execution muſt certainly 
be much greater than the ingenious in- 
ventor apprehended, 


The circular 3 of ſuch a nice 
exactneſs, and weight to fit it ſo as to let 
no ſteam eſcape, are not the only diffi- 
culties. What materials can be produced 
which will make this laſt for any conſi- 

2 derable 


4 "WET 

derable time; without being worn by the 
prodigious friction of the weight, ſo as 
not to ſtand in need of perpetual repair ? 
For if this wheel is to produce any 
force great enough to become of real ad- 
vantage, it muſt doubtleſs be of a conſi- 
derable magnitude; and the weight in 
continual rotation within, muſt alſo be 
conſiderable, otherwiſe the mechaniſm 
will be of little ſignification: I ſhall 
only add, if however it is really practi- 
cable, the invention is beautiful. 


Having thus deduced the engine from 
its firſt invention, with its gradual im- 
provements up to the preſent time, 1 
ſhall offer a full deſcription .of my own 
plan, and the principles on which it! 
is founded; but as a previous prepara- 
tion for this, I ſhall firſt point out the | 
defects of the Fw method. 


D Art 


| [i 26 } 

Art never ſtept cloſer in the tracts of 
nature than by the mechaniſm of this 
engine; and of all contrivances this 
ſurely carries away the prize of honour 
in reſpect of invention: For here life is 
imitated ; and, the operation of the ma- 
chinery, ſet into action by fire, ſeems to 
come the neareſt of all other mechanical 
movements to the principles of animal 
motion. However, ſo imperfect are hu» 
man inventions, that there will ever be 

room for farther improvements. 


Though the lever of all other mecha- 
nical powers is attended with the leaſt 
friction, yet here in the Steam-Engine, 
as applied to the purpoſe of pumping, it 
has its inconveniencies; namely, that 
ſince the end of the lever to which the 
pump rods are ſuſpended muſt be loaded 
with a ſufficiency of weight to force 
down the pumps and to raiſe the piſton 
in the cylinder, that weight conſequently 

muſt 


„ 
muſt be raiſed again by the power of the 
deſcending ſtroke of the engine, and na- 
turally muſt deduct from the power (ap- 
plied to the raiſing up of the pump) by 


the whole amount of the weight append- 


ing: thus for example; ſuppoſe the de- 
ſcending ſtroke of the piſton into the cy- 
linder be computed fourteen. tons, and 
the weight appending to the pump rods 
on the other end of the lever be about 
ſix tons (as it is in the engine to which 
this improvement is compared) the ncat 
produce of the power will but remain 
eight tons out of the fourteen. This is 


an impediment which moſt certainly is 


wiſhed to be removed. 


In the ſecond place, although the lever 


be ſimple in its motions, yet in large en- F 
gines it muſt be exceedingly heavy; and 


its tremulous alternate motion is apt to 
ſhake the foundation, ſo as to occaſion a 


eonſtant repair both of the engine and the 
| D2 "whole 


| | 


BE I 
whole building; which is another in- 


convenience that ſtands in need of a 
remedy. 


And thirdly, if we examine the parts 
that conſtitute the primum mobile of this 
engine; namely, the fire, the water and 


the produced ſteam, we ſhall find a conſi- 
derable field for amendments. 


In the firſt place, when the ſteam ge- 
nerates faſter than what ſupplies the cy- 
linder, the boiler is either in danger of 
burſting, oz elſe the ſteam forces'its way | 


through the puppet clack (provided for 
that 3 and becomes loſt. 


It is frequently a misfortune with men 
of genius, that they dwell too much on 
particular parts without viewing the 
whole acting together in conjunction; 
hence they often deſcend to become labo- 
rious in ding reſearches, but remain 


ſuper- 


(1 


ſiuperficial in matters of greater oonſe- 
quence; and the vain ambition of being 


thought learned in the eye of the world, 


has ſunk many a man of great parts into 


a pedant, and given riſe to fine - ſpun 


theories and unprofitable ſpeculations. 


With reſpect to the affair before us I 
ſhall only obſerve, that though we have 
had many learned diſſertations on the pro- 
perties of ſteam, and which ſeems now 
to be determined to be 1 3,000 times 
rarer than the water it is extracted from, 
and that it is either one- tenth ſtronger or 


weaker than the common atmoſphere; 


yet with humble ſubmiſſion I hold all 


ſuch kind of calculations to amount to 
very little more than (in the phraſeology 
of Dr. Swift) extracting ſun- beams out 


of cucumbers. 


If we draw however our obſervations 
from the. nature of things and from facts, 
ve may at any time be convinced that 
| the 


| | 
$ | 
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the ſteam of boiling water may be _ 
mented by fire to ſuch a degree, as to 
burſt a veſſel ſtrong enough to * 
three or four common atmoſpheres; for 
although boiling water can only arrive 
to a certain degree of heat, yet the 
ſteam therefrom produced may be forced 

to various degrees of power; and all the 
property of ſteam or vapour, from which 
we may hope to derive any benefit for the 
prefent purpoſes is, that the ſteam, the 
more it is expanded and rarefied, - the 
completer will be the vacuum reſulting, 
therefrom, 1n -proportion as this rarefied- 
vapour is refrigerated by a ſudden cold. 


Hence we find by experience, that en- 
pines work in winter with a greater de- 
gree of force than they do in ſummer ; 

becauſe not only the vacuum in the cy- 
linder is more perfect by the refriperation, 
but the cold atmoſphere acts with a 
greater degree of preſſure upon the piſton: 


More 


— 


1 


rarefied particles of water upiformly in- 
termingled with rarefied elaſtic air ex- 


panded by fire, it follows, the more vent 


tit has to aſcend, the more ſteam muſt be 
generated from the continued heat of the 
fre. 


Hence it muſt evidently appear, that | 


if the ſteam could get a continual vent 


without being loſt, but always reduced 


to ſervice, the power of the engine would 
in conſequence be greatly increaſed, with- 
out increaſing the quantity of fuel; be- 
ſides, that comparatively no accidents 


moreover, ſince ſteam is dv but 


E E 


niſm of che , 


All the 1 I have men- 


tioned are not only removed, but many * - 


other advantages. are demonſtratively ob» 


tained by the improvement here offered, 
Which 


* 
which I ſhall beg leave here to explain, 
agreeable to the annexed plan. - 1. 8 


A deſcription of the various paris of _ 
the improvement, as far only as they 
differ from the , common * now 


in uſe. | 6:0 


The principle of this improvement in 
the general conſiſts in the engine having 
two cylinders; into which the ſteam is 
let alternately to aſcend, by a common 
regulator which always opens the com- 

munication of the ſteam to the one, 
whilſt it ſhuts up the opeung of the 
other, by which the engine is in a con- 
tinual action of power. For the piſton 
rods (by means of a wheel fixed to an 
arbour)- are kept in a continual aſcending 
and deſcending motion, whereby they 
move the common -arbour, to which is 
another wheel affixed moving the pump 
rods, in the ſame alternate direction as 


4 | the 
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the piſton rods, by which continual mo- 
tion the pumps are kept in perpetugl 
action, | 

Fig. I. is a ſecbion of the principal part 


A. A. are two ſtear-cylinders, which 
by means of the ſteam or throat-pipes in 
an angular form B. B. have a communi- 
cation with, and are fixed to the boiler C; 
by which the ſteam js alternately admitted 
into either of thels. eylinders by the c- 
man regulator D, which is farther ex- 
phined in Fig. III. E. E. the piſton- 
tads, Which being moyed up and down - 
by the interchangeable. action of the ſteam 
and the atmoſghere,,. are cqnfined to 2 
ſtrong wheel F. by Rrong iron chains 
G. G. and ſo fixed, that the ends of one BD, 
of the chains are faſtened at the tops of 
bath rods, and the other chain at bottom | 
of the ſame rods, coming both in a con- 

E tur 
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1 trary direction to each other round the 
Af wheel, as g. g. and h. h. and to keep 
"Ut the rods ſteady in their motion with the 
wheel, as Fig. IV, expreſſes, 


Fig. II. exhibits a fide view. of the | 
motion of the piſton rods and the motion of 


the pump rods, exactly correſponding 10 
each other, | an 


A. the cylinder; E. the piſton rod; 
F. the wheel; and G. G. the chain as 
before. H. the common axle; I. the 
wheel which works the pumps, con- 
ſtructed the ſame as the ather ; K. the 
rods, being. divided ſo that each of them 
may work different pumps, the lifting 
and forcing; by which the force applied 
will be the more equally divided, that 


che action of the engine may become the 
more uniform. » 


Fig, 


t I 


tor. | * 
I 


A. the fleam-tnouth to one of the 


ſteam- cylinders; B. the other mouth; 
C. the common regulator, which alter- 
nately ſhuts one, "whilld'x it * the 
other. | 


Fig. IV. a view if . the edge of the 
wheel, | 


A. 4:4. „ „„ 


an; B. B. e e 


Fig. V. explains the manner that 1 


ſame mechaniſm which moves one injefting | 


cock, may move With the greateſt accuracy 


the other likewiſe ; z ſo that they are ale FEA 


nately opened and Jour, 


A. the deſcending cold water ah 
B. B. the pipes into the cylinders; C. the 


E 2 part 


(9 1 
part opened or ſhut by the working- 
beam, which, by means of the mecſia- 
niſm E. alternately opens and ſhuts the 


cocks. 


* 
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Fi ig. VI. is 4 ſeftion of the boiler, 1 
Serving how it may conſtantly ſupply itſelf 
evithout the aid of any one, or the incon- 


veniency of Hopping the operation of. the 
engine—by which alſo there will be no ne- 


ceſſity f gauges. 


A. is an apartment in the boiler, into 
which from the ciſtern the water from 
the injection pipe is let. This apart- 
ment is provided with a buoy cock C. at 
the bottom, to let into the boiler as 
much water as ſhall be requiſite to keep 
the boiler to a determined fullneſs. D. 
the buoy ſwimming on the ſurface of 
the boiling water in the boiler. B. is a 

; tube to let out of the ciſtern the ſuper-. 
| fluous 


. 
EC Ie 
— —— 2 —__ 
— 8 * £ * 


1 A GG . 22 
= - _ GW —s— 7 A wo o——_ 

= _ — = * — 
* — n — 


ta3- 
* vil. . — the 
h buoy cock it the Boiler. 


A. the cock which is opened " the 
buoy B. floating on the ſurface of the boil- 
ing water, and which cock will ever open 
as the buoy finks beneath that line deter- 
| mihed ; by which there will be let in gra- 

dually as much water, as ſhall be con- 
ſumed by the fteam, and thus always 


From this dei we may FRY 


ftrate an engine upon e 
eee | 


\ 


iſt, The boiler continually fopplics | 
itſelf with greater exactneſs than it is 

_ poſſible by affitants ; for the water 
GE" from the eduction pipes being 
* 


1 
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kept in the receptacle in the boiling” 
water, is always in a ſtate of proper heat 
to ſupply the boiler by little and little as 
the ſteam evaporates; fo that the engine 
may be kept in work for any length of 
time, without the leaſt n. to the 


re 


2dly, As the ſteam 10 a POR OK 
vent either to one or the other of the 
ſteam; cylinders, it muſt follow, that the 
£2 generation of ſteam muſt be greater than 
uſual, . and more. eſpecially as the boiler 
will ever have the ſame quantity of boil- 
ing water; hence we derive thoſe advan- 
tages, that neither will there. be any 
ſteam loſt, nor can there, from this equa- 
lity of action, be any danger of accidents ; 
but when once the engine is regularly ſet 
to work, the operation will proceed uni- 
formly by its own mechaniſm, . without 
any other aid but what is neceflary for 
managing the due proportion of fire. N 


3dly, 


39 } | 

- gdly, Since LF engine has Goals 
n into either of which the ſteam 
is admitted, it muſt follow, that every 
motion of the mechaniſm is produced by 
its own intrinſic force, without the ad 
of any additional weight. Moreover, 1 
the cylinders are of an equal magnitude, | 
and their action of equal ſtrength, they 
muſt exactly counteract each other, W a 
that the operation muſt proceed at all 
times with the greateſt regularity : add 
to this, that the working- beam may be 
regulated ſo as to make the ſtrokes ſhort 


or long, in e to "the degree of 
Re. 


e 
4 An engine upon this conſtruc · = 
tion. muſt not only be more compact and 
ſtronger in its various parts, but the 
work muſt alſo go on much ſmoother, 
and without that tremendous trembling 


and ſhaking of the building, that com- 
mon 


on 
mon lever An are nee attended 
with, | | 


, , n 17 


3 Ithly, It is nat plain. 
that two cylinders muſt have double the 


ſtrokes, conſequently double the intrinſic 
| force; add to this, that there is no addi- 


tional weight to raiſe at every ſtroke, as 


in the common lever engine. Hence we 
may ſtrike the following campariſon: 
The Steam Engine at York-Buildings i 19 
computed to haye nine, ſtrokes per minute, 
each ſtroke fourteen tons; but the pump 


end of the lever is loaded with fix tons, 


in order to raiſe the ſteam piſton and to 
force down the pump buckets; conſe- 
quently there remains but eight tons in- 
trinfic force of the engine, by which 105 
gallons of water are raiſed 102 feet high, 

amounting in all to 945 gallons per mi- 
nute. But an engine of the ſame di- 
menſions on tlie preſent plan, having two 
ſteam cylinders, muſt have double the 


«1 { 


- „ * 


1 
AE: in the fame given time; 1 


ſtroke a befure; being of fourteen tons 
power, und tliat without any dedudtions 


of the #ttditional weight commonly made 


uſo off: the. dalcùlation will ſtand thus; 
'$gypos : 1834 gallons per ſtioke; 
"> ſince there muſt. be eighteen ſtrokes 


m a a minute, it will amount to 3307 


ein of Vater, TONE to 102 feet as 
before, w ich is wore. than treble the 


en 


| 1 8 of 1 Ng Now making 


> &# & > 


eateſt allowance poſſible, either for 
3 * | kalen 'or the benefit of the additional 


wei ht Ks dedudted; let three tors, 


MUST 4 


br br 50 9 gallons Per ſtroke, amounting to | 


709 galle ons in A minute, be tub- 


fi ted, from | le above 33875 bean | 


135,61 


2 5 98, the neat produce, being exat ly 4 
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ples of the plan, with a rough calcula- 


.F | tion 


5 on” the | effect of. the cotamon , 
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| a3 
tion to demonſtrate the many advarl = 
*  whichvan: engine of the propboſed conr 
ſtructiun muſt inevitably have over theſe; » | | 
now in uſe. And as I have offered it = 
without reſerve ot ſelſiſnmieſs, I reſt aſ- 4 
ſured it. will be-received vith a candgyr l 1 
_— wn * 81283. * it $0: 9 


eon vim N Mh llt 5 „ 2 
, | 1 defcription boy every on i of the he 1 
mechaniſm, and the Proportion of "its 4 
various I Have omitted here as I 
wholly SES: | 45 that muſt depend 1 
IL « | fry N 
upon the magnitude of the engine, the, 
ſituation. of the place, and the pu urpe poſes : 
it is iptended for. On chat head he have 
only te | to obſerve, that 1 amn 175 7 ready to l 
| delineate every. of: en in in 2A 1 


due proportion, with requilit N x 

: . operation, for the benefit « of uch 0 : 
; Proprietors as may honour me with their b 
commands; and am ſanguine enough to 4 
der, that my knowledge and capa- 
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city willbensbladhe tus Es * 

| fulloſt· ſatisfactios 200182! 18113; eck let 
But whilſt I dsglare this, I ahi J 
requiſite to diſcharge myſelf from any; | 
ſelfiſh views of interfering with dhe pro 
ticular profeſſion of; any man. or leſſen 40 


perience, and expenoe 3 t I hope 
to be underſtood, that $. haye Meant a 
throw out prejudices againſt Mr. Watts 
improvement: The reader will eaſily per- 
ceive that there js nat the kaſt fimilarity 
in our plans; and that the one could not 
poſſibly have been. ſtolen fromithe other, 


the I. Lever · Engine prove in practice with 
every advantage the ingenious author has 
propoſed, it is plain that ng ebgine ig 
more adapted to his improyement than 
chat on the preſent, conſtruction with | 
two fteatn-eylinders; | and an. advantage 
to increaſe the power from ſeyen ark 
e F 2 to 
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Laſt, it N ae our 1 
that this kind of mechaniſm i is extremely 
well adapted for many other purpoſes be- 


fides that of raiſipg water ; as a Steam- | 


25 Engine upon this principle might eaſily | 
e e r e ſtamp, flat, 


ſaw, grind, and perform many ocher 


capital operations in ſuch places'where nes 


wind or water-mills could be erected: 


beſides, there are many mechanical f in- 


ventions for tranſporting of goods: both 
by land and water, of great importance 


to ſociety, both on account of cheapneſs 
and expedition, Hitherto not put into 
practice, to which a Steam- Engine might 
on this principle be applicable; which I 
ſhall at another time, if this meets with 
| approbation, take an opportunity of {| ub- 
mitting to the inſpection of the public. 
Pot ſhould ] Mr. Watt's 'rotative Steam- 
1 Engine 


S 


- 
. — 2 oem 
0 


E „ þ 
Engine (of the ſecond kind); anſwer in 
practice equal to the merit of its inven- 


tion, it will doubtleſs be attended with a 
prodigious advantage to ſaciety, and in 


my opinion; from its circular motion, 
muſt prove greatly ſuperior to the princi- 
ples of the plan here offered; which 
| however muſt be left to experience to de- 
termine. 
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j 17; 


To e 1 muſt beg to 8 | 


ered of that kind of vanity by which 
men of narrow minds arę led. away into 


ſelf-conceit, ſuppoſing themſelves ſuperior | 


to their cotemporaries ; and thence, with 
eyes of envy, tremble at every ſtep, leſt 


any one ſhould rob them of their little 
honour or pelf, the only incitement to 


little men of W 1 


„e 3,208 cnn by 


profiice. or lang.  experience—it is a 


ality inhexenty the gitt of nature, but ; 


ſhines 
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ſhines in proportion as it is polihed 
by the labours of thouſands before us. 
Therefore, however eligible my plan may 


appea 


invention can arrive to perfection, and 


that there will ever be room or . 


_ ad —_—_— 


Truth, like the brilliant ſun, is not 
at all times viſible ; and it is but right it 
ſhould be ſo; otherwiſe, the race of man 
is ancieat enough to have come at | uch a 


ne plus ultra in knowledge, that neither 


we nor our poſterity would have any 
thing to invent or to feed our am- 
; bition with. ts 

The deeper we dive into the nature of 
things, the more we diſcover infinity of 
wiſdom before us, beyond the reach of 


our comprehenfion, like travelling in the 


boundleſs firmament ;—and looking back 
to all the acquired knowledge of a Ne- 


2 ton, 


ar, J am well aware that no human 


0 


ton, it amounts, with at our e 2 
pride, to a mere atom, in compariſon to. 

the Mundane ſpace and all its endleſs con- 
tents! Fallibility is inherent to human 
nature, and let no one be aſhamed of 1 
He certainly gives the greateſt proof 
however of his underſtanding and can- 
dour, who is moſt open to the conviction 
of truth, and who is moſt ardent to point 
it out to others; and he OY 2 1 54 
proves himſelf a dutiful member of | {& ' _ 
| ciety, who liberally diſplays | his little. - 

„. mite of knowledge for the = pH of 

_ thoſe who may _y benefit 5 WF g þ 
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